[Abstract] Our protocol describes adoptive transfer of antigen presenting cells (APCs) isolated from the lungs by enzymatic digestion and magnetic enrichment. This protocol can be used to study APC functions and trafficking.
[Background] Lung APCs, including macrophages and dendritic cells (DCs), play a critical role in sensing invading pathogens, priming T cell responses and controlling tolerogenic responses. Lung DCs are the most potent professional APCs, including conventional DCs (cDCs) and plasmacytoid DCs (pDCs) during steady-state, and newly recruited monocyte-derived DCs (moDCs) upon inflammation (Kopf et al., 2015) . Lung resident macrophages, including alveolar macrophages, interstitial macrophages and bronchial macrophages, are less potent in presenting antigens.
All macrophages and cDCs express high levels of CD11c on their cell surface, while pDCs express intermediate levels of CD11c (Becher et al., 2014) . Thus, CD11c magnetic microbeads can be used to isolate mouse lung macrophages and cDCs. We developed a protocol of isolating lung APCs from normal mice and then adoptively transferring them to syngeneic bone marrow transplanted mice. We used this protocol to determine whether normal lung APCs are sufficient to restore T helper cell polarization in response to herpesvirus infection post-transplant (Zhou et al., 2016) . 7. Using a 10 ml slip tip syringe, draw the sample up and down 20 times to disperse cells.
Materials and Reagents
8. Centrifuge for 10 min at 200 x g (i.e., 1,000 rpm) in a swing bucket centrifuge.
9. Aspirate the supernatant and discard; break up the pellet by vortexing gently.
10. Add 3 ml cold RBC lysis buffer (NH4Cl, see Recipes below) per sample to lyse red blood cells, incubate on ice 2-3 min.
11. Add 10 ml cold complete media (see Recipes) to each tube to stop lysis and pellet again at 200
x g for 10 min at 4 °C.
12. Aspirate supernatant, break up the pellet, and add 5 ml serum-free media (see Recipes) to resuspend the cells.
13. Cut tip off syringe tip cap with razor blade and place it on a 10 ml slip tip syringe (this is to make the syringe tip a little longer for dispersing the volume smaller than 5 ml. Draw the sample up and down 20 times to disperse cells.
14. Draw up the solution into the syringe and filter through a sterile 100 µm nylon screen. Rinse the screen with an additional 5 ml of complete media.
15. Add 10 ml 40% Percoll in complete media. Mix well by inverting the tubes 5 times and centrifuge for 20 min at 1,800 x g (i.e., 3,000 rpm), turn off brake.
16. Aspirate supernatant and discard; break up pellet with 10 ml of complete media. Count cells with trypan blue exclusion on a hemocytometer.
Note: We usually recover 16-17 million cells/naïve mouse.

B. Lung APC enrichment
Note: In our hands, the yield of lung APCs is usually about 5% of total cells in the lung single cell suspension. One may roughly calculate a starting total lung cell number in order to obtain enough lung APCs for his/her experiments.
1. Centrifuge single cell suspension for 10 min at 200 x g and aspirate supernatant and discard. 
C. Adoptive transfer of lung APCs into recipients via intravenous injection
Note: Adoptive transfer can also be achieved by intratracheal administration (for detailed protocol of intratracheal administration, please refer to Ortiz-Muñoz and Looney, 2015, Bio-protocol).
1. Load cell suspension into a 1 ml syringe with 26 G needle. Make sure to remove air bubbles.
2. Place recipient mouse in a plastic mouse restrainer and warm the tail with a heat lamp for about one minute (Figure 2A ).
3. Immobilize the tail with gentle traction (Figure 2A ). 7. Withdraw the needle and apply pressure to prevent bleeding.
8. Place the recipient mouse back into its cage.
9. Mice may then receive designated treatments and can be analyzed at appropriate time points.
Data analysis
Single cell suspension was prepared from the lungs of C57BL/6 mice three days post infection of murine gamma herpesvirus 68 (MHV-68) intranasal at a dose of 5 x 10 4 pfu/mouse (Zhou, et al 2016 
